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1.  INTRODUCTION 

 

The Lummi Indian Reservation (Reservation) is located along the Western Boundary of 

Whatcom County in the northwestern part of Washington State (Figure 1).  Ground water is the 

primary source for domestic, commercial, municipal, and industrial potable water supplies on the 

Reservation.  Individual water supply wells (wells) that served one or more homes and/or 

facilities were the primary source of water supply prior to the formation of the Lummi Water 

District in the 1970s.  Over time, many of these wells have been abandoned due to unsuitable 

water quality and/or as the Lummi Water District provided water to homes and other facilities.  

As an example, wells of the former Gooseberry Point Community and Water Association (now 

known as the Gooseberry Point Community Association), were transferred to the Lummi Indian 

Business Council (LIBC) as part of a water system integration project. 

 

Contamination of Reservation ground water is one of the three potential nonpoint source 

impairments identified in the Lummi Nation Nonpoint Source Management Program (LWRD 

2002).  Abandoned wells that are not properly decommissioned could lead to direct 

contamination of ground water through conveyance of pollutants associated with storm water or 

through other means.  Decommissioning of wells is consistent with actions identified in the 

Lummi Nation Nonpoint Source Management Program to address saltwater intrusion into 

Reservation aquifers (see Table 3.6 in LWRD 2002) and contamination of Reservation ground 

water (see Table 3.4 in LWRD 2002). 

 

The Lummi Natural Resources Department (LNR) obtained a grant from the U.S. Environmental 

Protection Agency (EPA) to decommission abandoned water supply wells on the Reservation 

(Assistance Identification No. BG-97042602-3).   

 

The well decommissioning effort was initiated during 2006 and seven wells were 

decommissioned during calendar year 2006.  No wells were decommissioned during 2007 and 

five wells were decommissioned during 2008.  This report is a summary of the well 

decommissioning effort conducted during the 2009 calendar year.  This document is organized 

into six sections and has two appendices.  This first section is the introduction, the second section 

describes the methods used to decommission the selected wells, the third section presents the 

results, the fourth section discusses the overall well decommissioning effort, the fifth section 

contains conclusions, and the sixth section lists the cited references.  Appendix A contains the 

results of the evaluations performed on each well to determine if the well should be 

decommissioned.  Appendix B contains the Water Well Decommissioning Reports completed by 

B&C Well Drilling for each decommissioned well. 
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Figure 1.  Regional location of the Lummi Indian Reservation. 
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2.  METHODS 

 

Contractors were used to conduct the well decommissioning activities during 2009.  The Lummi 

Natural Resources Department (LWRD) selected B&C Well Drilling, Inc. (B&C) following a 

competitive bid process during 2006 to perform the decommissioning.  Salix Environmental 

Services (Salix) had been contracted previously by the LWRD to provide water resources 

management and planning services and was tasked with providing logistical support, coordination, 

and documentation of the well decommissioning work performed by B&C. 

 

The approach to decommissioning or improving water wells consisted of 1) identifying candidate 

wells and obtaining landowner permission, 2) evaluating each candidate well against criteria to 

determine if the well should be used as a monitoring well or decommissioned, and 3) 

decommissioning or improving selected wells. 

 

During the fall of 2009, 38 wells were initially identified as candidates, of which 27 were evaluated 

further to determine feasibility of decommissioning them.  Of the 27 examined further, nine 

appeared to be feasible candidates for work (decommissioning or improvement) in 2009, and five 

appeared to be feasible candidates for decommissioning in the summer of 2010.  Reasons that wells 

were not considered feasible for decommissioning during 2009 included wells that were not 

abandoned, could not be located on the ground, and/or landowner permission could not be obtained 

in a timely manner.  The primary issue with obtaining permission was that for most wells, there 

was more than one property owner, and typically there were many property owners.  The five 

candidate wells postponed until the summer of 2010 were first identified in the fall during the wet 

season, making decommissioning in 2009 more difficult and expensive due heavy equipment 

having to travel and work on wet (soft) ground.  The initial evaluation was led by Salix and guided 

by Victor Solomon (Supervisor, Lummi Water District) and Jeremy Freimund (Water Resources 

Manager, LWRD).   

 

Of the nine wells that were feasible candidates for work in 2009, landowner permission(s) were 

obtained for only three wells.  Evaluations of these three wells indicated that two of the wells 

should be decommissioned and one well maintained as a monitoring well with improvements to the 

well and application of a Sanitary Control Area.  Appendix A contains the results of the 

evaluations
1
.  Of the six wells still in the administrative process, three are substantially through the 

process, the other three at the initial stages.   Administrative processing not completed in 2009 is 

due to not being able to obtain permission from landowners (permission has not been denied 

though) and work on these six wells should continue in 2010.   

 

As part of the well decommissioning and improvement activities, well locations were identified in 

the Lummi Nation Geographic Information System (GIS), which includes locations provided by 

Licensed Surveyors or resource-grade Global Positioning System (GPS) coordinates for the three 

wells decommissioned or improved in 2009. 

                                                 
1
  Two other wells were evaluated to determine if they should be decommissioned or used as monitoring wells, but are 

not included in this Report because landowner permissions have not yet been obtained.  It was believed at the time of 

the evaluation that landowner permission would be obtained in sufficient time to conduct the decommissioning or 

improvement work in 2009.  These wells are two of the three substantially through the administrative process. 
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The well decommissioning procedures described in the Uniform Joint Technical Requirements 

adopted as Exhibit G of the settlement to the lawsuit, United States, Lummi Nation v. Washington 

State Department of Ecology, et al, Civil Action No. C01-0047Z (U.S. District Court, Western 

District of Washington) were used to decommission the wells.  The Water Resources Manager 

reviewed and approved the decommissioning and improvement methods for the three selected 

wells.  In general, drilled wells were decommissioned by removing all obstructions, perforating the 

casing, then placing a bentonite slurry from the bottom of the well to the top, followed by cutting 

the top of the casing off below the ground surface, placement of a secondary seal, and filling the 

area immediately over the well with topsoil.  In one well located inside a building, unhydrated 

bentonite chips were poured into the well by hand, concrete placed at the top with an embedded 

metal plate indicating the well number.  The third well was improved by installing surface seal and 

placement of a locking box on top of the well to house data recording equipment. 

 

Figures 2 through 5 are pictures of the various steps of decommissioning a drilled well (they are not 

all pictures of the same well).  Figures 6 and 7 shows the well improvement process—placement of 

a secondary seal and a locking housing welded onto the top of the well.  Figure 8 illustrates a 

secondary seal.   
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Figure 2.  Removal of the pump and associated plumbing from a well (different wells).  The lower 

picture shows a type of pitless adapter common to wells drilled in the 1970s.  The bottom of the 

pitless adapter connected below grade to the top of a six inch diameter casing and at the top to a 

seven inch diameter casing that extended to 1.85 ft. above the ground surface (Well No. 89). 
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(a) 

 

 
(b) 

Figure 3.  Well perforation operation shown in (a) and (b) shows the perforation tool (different 

wells). 
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(a) 

 

 

(b) 

Figure 4.  Placement of bentonite slurry.  Photo (b) shows unhydrated bentonite chips placed 

around the top of the casing near the end of placement of bentonite slurry into the well.  This was 

done to eliminate dirt filling of the annular space that is part of the secondary seal. 
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(a) 

 

 

Figure 5.  Burial and final grade of the decommissioned well.  Completion of the secondary seal (a) 

and final grade (b) (shovel marks location of the decommissioned well). 
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(a) 

 

 
(b) 

 

 

(c) 

Figure 6.  Overdrilling of well for placement of a surface seal.  Photo (a) shows the overdrill tool, 

(b) the process of overdrilling, and (c) completion of the overdrill.  The overdrill tool is 20 ft. long 

and 10 inches in diameter. 
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(a)           (b) 

 

Figure 7.    Photos above (a) show completion of the surface seal and photos above (b) show 

placement of the locking cover to house water level recording equipment. 
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Figure 8.  Illustration of secondary seal.  The “Grout Seal” above is the „secondary seal” that was 

utilized for well decommissioning (from Nebraska Health and Human Services, Title 178, Chapter 

12, Figure 11). 
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3.  RESULTS 

 

Two wells were decommissioned and one well improved during 2009 (Table 1, Figure 9, Appendix 

A).  This section provides summary documentation of the work on each of the three wells.  

Appendix B contains the Water Well Decommissioning Reports completed by B&C for each 

decommissioned well.  Note that the weight of one “bag” of unhydrated bentonite or bentonite 

slurry is 50 lbs. 

 

Table 1.  List of wells selected to be decommissioned. 
Lummi No. TRS Code Well Decommissioned or Improved? 

37 38N/01E-12K01 Decommissioned 

66 38N/01E-25J02 Improved 
89 37N/01E-02M03 Decommissioned 
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Figure 9.  Locations of wells selected for decommissioning or improvement in 2009 on the Lummi 

Indian Reservation.  
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3.1.  Well No. 37 

 

Well No. 37 is located inside a building used by Lummi Law and Order at the Tribal Center located 

at 2616 Kwina Road (see Figure 10 for location).  Well No. 37 was selected for decommissioning 

because it was abandoned and was vulnerable to contamination due to a cap (metal plate) that did 

not seal and the wellhead‟s location at the level of the floor of the room (Appendix A).  The Well 

Decommissioning Report (Appendix B) documents the decommissioning of the well.  Figure 11 

shows the well before and after decommissioning. 

 

The location of the well inside a building prevented removal of obstructions in the well and 

placement of a bentonite slurry.  The bottom of the well measured in 2009 was 49 ft. above the 

level reported in Cline (1974) of 160 feet (which Cline notes is a 1972 measurement).  The original 

well log indicates a depth of 200 feet (both well logs in Appendix A).  No plumbing was apparent 

in the upper 24.3 feet (static water level) of the well.  The selected method for decommissioning 

was to pour unhydrated bentonite chips into the well by-hand.  The ground water tapped by the well 

is saline and that portion of the Lummi Peninsula aquifer system is not used for potable water 

supplies. 

 

About one-half of the estimated amount of unhydrated bentonite chips required to fill the well was 

used (48.5 bags used, 83.5 bags estimated to fill well).  Based upon observation, the bentonite chips 

did not bridge in the upper 25 feet of the well and likely bridged at a greater depth.  21 days after 

placement of the bentonite chips, no settling of the bentonite had occurred at the top of the well and 

concrete 4 inches thick was placed at the top of the well.  A metal plate with the identifier “Well 

37” was placed into the top of the concrete at floor level.  The plate will allow for identification of 

the well in the future.   

 

During the evaluation of the well decommissioning method for this well, further methods of 

decommissioning were evaluated for use if the building in which the well is located was 

demolished.  Two methods were evaluated, and both assumed a complete column of bentonite from 

the measured bottom (111.3 ft., which includes about 49 ft. of material at the base of the well).  The 

first of the two methods discussed was that, minimally the upper 25 ft. of the well should be drilled 

out, the casing removed or perforated, and bentonite slurry placed into the well.  The 25 ft. depth is 

based upon a change in lithology at 23 feet (see APPEDIX B).  For the second method discussed, 

the entire well should be drilled out, the casing perforated, and bentonite slurry placed into the well 

from the bottom to the top.  The 2009 decommissioning effort did not result in complete filling of 

the 111.3 ft. of the open well with bentonite, a bridge likely occurred somewhere lower than 25 ft. 

below the top of the well.  Given this situation, the recommendation is to follow the second method 

evaluated if the building is demolished (i.e., drill out the entire well, perforate the casing, place 

bentonite slurry from bottom to top).  This recommendation is based upon ground water protection 

and not issues that may relate to placement of a building on, or other uses of the site.  Any other 

issues regarding future use of the site that could be affected by, and/or affect the well need be 

addressed by relevant professionals in consultation with the Water Resources Manager. 

 

The orange paint mark on the edge of the wellhead visible in Figure 11 represents the point 

surveyed by Pacific Survey and Engineering working for Aspect Consulting, LLC as part of the 

Lummi Peninsula ground water study (Aspect, 2003). 
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(a) 

 

 
(b) 

 

Figure 10.  Building inside which Well No. 37 is located.  The red arrow in the aerial Photo (a) 

points to the building that contains the well and shows the orientation for Photograph (b).  The well 

is located towards the back (north) of the building [approximately where the bottom of the “u” in 

“Purchasing” is located in (a)].  The red arrow points approximately northwest.
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(a) 

 

 

(b) 

Figure 11.  Well No. 37 before (a) and after (b) decommissioning.   
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3.2.  Well No. 66 

 

Well No. 66 is located close to a pole building at 2985 Lummi Shore Road.  Well No. 66 was 

improved because it is an active, non-pumping monitoring well with one of the longest water level 

records on the Lummi Peninsula (Appendix A).  The Well Decommissioning Report (Appendix B) 

documents the improvement of the well.  Figure 12 shows the well before and after 

decommissioning (Figure 6 and 7 also shows the improvement process). 

 

The pump and associated plumbing and wiring were removed, followed by the removal of the 

concrete-lined pit in which the well was located.  A cap was then placed on the well and the upper 

18 ft. of the well overdrilled with a ten inch diameter overdrill tool (the well is six inches in 

diameter).  The annular space created by the overdrill was filled with 11 bags of unhydrated 

bentonite chips to within a few inches of the top of the well casing.  The top of the well casing was 

about 1.46 feet below ground level.  Another section of casing was then welded onto the top of the 

existing well casing, and the secondary seal was brought up to near ground level with 3 more bags 

of unhydrated bentonite chips, and the ground surface in the immediate vicinity of the well sloped 

so that water would not accumulate in the immediate vicinity of the well.  Grass seed was then 

applied to the disturbed area and a large piece of concrete (visible in Figure 7a, bottom) placed to 

protect the well from impacts with vehicles.  A well cap was placed on the well until the pre-

fabricated metal box could be placed.  Three weeks after placing the surface seal, a pre-fabricated 

locking metal box welded to the top of the well.  A sanitary seal was placed at the top of the well 

and the box locked closed.  Additional grass seed was applied to the disturbed area and the keys to 

the lock were provided to the Water Resources Division of the Lummi Natural Resources 

Department. 

 

The Water Well Decommissioning Report form (Appendix B) for this well uses the pre-

improvement measuring point, which was the western top side of the concrete pit that contained the 

well.  The top of the casing was 1.46 ft. below the measuring point.  The new top of casing is 3.90 

ft. above the pre-improvement top of casing and 2.44 ft. above the old measuring point (the 

concrete pit had to be removed to improve the well).  It should be noted that the new top of casing 

may or may not be where future water level measurements will be measured from, depending if the 

sanitary seal is used (i.e., is it removed for water level measurements).  The sanitary seal is ½ inch 

thick.  This well was also surveyed by Pacific Survey and Engineering working for Aspect 

Consulting, LLC as part of the Lummi Peninsula ground water study (Aspect 2003). 

 

The change in elevation of the top of the casing should be noted in the LNR ground water database.  

This is because a one-time change in water level measurements (i.e., step-trend) before and after 

the improvements may be evident in the record that is strictly due to the imprecision of the 

measurement of the change in elevation of the top of the casing (which should be much less than ¼ 

inch). 
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(a) 

 

 
(b) 

 

 
(c) 

Figure 12.  Well No. 66 before (a, b) and after (c) decommissioning.  The black arrows in the top 

two pictures (a) point to the location of the well. 
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3.3.  Well No. 89 

 

Well No. 89 is located beside 3230 Wekes Lane at the edge of a residential area.  Well No. 89 was 

decommissioned because it was abandoned and located close to a home which posed a 

contamination threat, and because there was a cistern located under the rotting floor of the 

pumphouse that was also a threat to public safety (Appendix A).  This well was evaluated for 

decommissioning in 2006, but decommissioning was not conducted at that time, nor again in 2008, 

because the power had not been disconnected from the well house by Puget Sound Energy.  The 

Well Decommissioning Report (Appendix B) documents the decommissioning of the well.  Figure 

13 shows the well before and after decommissioning. 

 

No problems were encountered decommissioning Well No. 89.  The pumphouse was removed and 

hauled away, then the cistern was pumped dry, broken up, and most of it hauled away (some very 

large pieces of the bottom were left in place and buried.  The well pump and associated plumbing 

and wiring were then removed.  This included removal of the pitless adapter and the 7 inch casing 

that extended upwards from the pitless adapter to the surface (which resulted in the top of the 6 

inch casing being approximately two feet below the ground surface).  For perforation of the well, a 

six foot section casing was welded to the top of the exposed casing to temporarily raise the top of 

the casing above the ground surface.  Raising the top of the casing eliminated dirt and debris 

entering the well from the ground surface during perforation.   

 

The entire length of casing below where the pitless adapter had been located was perforated, then 

two bags of unhydrated bentonite chips were poured into the well to seal the screened interval.  

11.5 bags of bentonite slurry were then placed from the bottom of the well to the top, and the level 

of the slurry was maintained at or near the top of the casing during the withdrawal of the tremie 

(drillstem).  After the entire drillstem had been removed from the well, a bag of unhydrated 

bentonite chips was placed into the slurry and a plate attached to the drillstem was used to push the 

bentonite column down 20 feet.  The six foot section of temporary casing was then removed, two 

bags of unhydrated bentonite chips placed around the top of the casing, and the well refilled with 

bentonite slurry to within 2 ft. of the top of the casing.  After the bentonite stabilized in the well, 

four bags of unhydrated bentonite chips were added to the upper portion of the casing as well as 

over and the top of the casing to create the secondary seal.  Topsoil was then placed over the hole 

and grass seed was not applied at the request of the landowner (they were planning to landscape the 

area themselves).   
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(a) 

 

 

(b) 

Figure 13.  Well No.89 pumphouse and well before (a) and after (b) decommissioning.   The yellow 

arrow shows the location of the well in the inset photo in (a), and the shovel marks the location of 

the decommissioned well in (b). 
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4.  DISCUSSION 

 

 

Two wells were decommissioned and one well improved during 2009, bringing the total to 14 wells 

decommissioned and one monitoring well improved since 2006 (Figure 14).  Overall, the well 

decommissioning effort conducted during 2009 was successful, removing three potential sources of 

contamination to Reservation aquifers.  Another benefit of the well decommissioning effort was 

increasing community awareness about the location of wells and protecting ground water.   

 

The 2009 well decommissioning effort did not proceed more smoothly than the 2006 or 2008 

efforts, due primarily to difficulties obtaining permission from property owners.  In most cases, 

there were more than two, and often many more property owners for an individual property.  This 

significantly increased the time required to consider wells for decommissioning.  Increased time is 

required to process properties with multiple owners, and work should continue in 2010 on the six 

wells that did not make it through the administrative process in 2009. 

 

Limitations to the process of decommissioning Well No. 37 lead to an incomplete 

decommissioning of the well (though it did significantly improve the level of protection to ground 

water).  If the building that contains Well No. 37 is demolished, further decommissioning of the 

well as previously discussed in Section 3.1 needs to occur.  In addition, the change in the measuring 

point elevation for Well No. 66 should be input into the LNR ground water database with note that 

the measuring point elevation changed, which may result in a minor “step-trend” in the water level 

data. 
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Figure 14.  Wells decommissioned or improved in 2006, 2008, and 2009 on the Lummi Indian 

Reservation. 
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5.  CONCLUSION 

 

Two wells were decommissioned and one monitoring well improved on the Reservation during 

2009 bringing the total to 14 wells being decommissioned and one improved since 2006.  As 

described in the Lummi Nation Non-Point Source Assessment (LWRD 2001) and the associated 

Non-Point Source Management Program (LWRD 2002), wells are a potential source of 

contamination to Reservation aquifers.  Well decommissioning is a direct and effective method to 

eliminate potential contamination of Reservation aquifers.  Additional wells remain to be 

decommissioned.  The well decommissioning program should be continued. 

 

 

 



24 

6.  REFERENCES 

 

Aspect Consulting LLC. (Aspect).  2003.  Lummi Peninsula Ground Water Investigation, Lummi 

Indian Reservation, Washington.  Prepared for the Bureau of Indian Affairs. 

 

Cline, D.R.  1974.  A ground water investigation of the Lummi Indian Reservation area, 

Washington.  Tacoma, U.S. Geological Survey, Open-File Report.  66 p. 

 

Lummi Water Resource Division (LWRD).  2001.  Nonpoint Source Assessment Report.  

Prepared for Lummi Indian Business Council. Lummi Reservation, WA.  December. 

 

Lummi Water Resource Division (LWRD).  2002.  Nonpoint Source Management Program. 

Prepared for Lummi Indian Business Council. Lummi Reservation, WA.  January. 

 

 

 

 



25 

APPENDIX A.  WELL DECOMMISSIONING EVALUATIONS 
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APPENDIX B.  INDIVIDUAL WELL DECOMMISSIONING REPORTS 
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